minimise the potential. The difference is that one or more of the non-inflaton fields is held in a false vacuum through its coupling to the inflaton field. The false vacuum energy dominates the total, 1 and inflation typically ends only when the false vacuum is destabilized as the inflaton field falls through some critical value φ c . There ensues a phase transition to the true vacuum, which may be of first or second order and which may or may not produce topological defects. (The first order case is discussed by David Wands in these proceedings, and both cases are treated in some detail in [6] .)
In global supersymmetry the (F-term) potential is of the form
where the superpotential W is an analytic function of the complex scalar fields φ α . Superpotentials have been constructed in the past which can lead to New or True Vacuum Chaotic inflation [13] . Recently, it was realised [6] that a superpotential already proposed in the literature in the context of particle physics leads naturally to False Vacuum Chaotic Inflation. It is
where Φ, Ψ 1 and Ψ 2 are chiral superfields, σ ∼ < 1 is a dimensionless coupling and Λ sets the energy scale. The corresponding potential is
where φ, ψ 1 and ψ 2 are the scalar components of the superfields. For initial values |φ| > |ψ 1 |, |ψ 2 | this gives False Vacuum Chaotic Inflation with an absolutely flat potential V (φ) = Λ 4 . A small slope can be provided [6] by giving φ a soft supersymmetry breaking mass m ∼ 1 TeV, and in any case a slope is provided by the one loop correction which is of order
. Globally supersymmetric models of inflation are generally spoiled when supergravity is taken into account [6, 8] . In supergravity the potential Eq. (1) becomes
Here the Kähler potential K is a real function of the scalar fields and their complex conjugates. The canonical form for K is
which gives canonical kinetic terms to lowest order in the expansion about φ = 0. The corresponding expansion for the potential is
Pl γ |φ γ | 2 + other terms + other terms (6)
This last expression shows that it is difficult to build a supergravity model of inflation, because it is difficult to satisfy the necessary flatness condition [4] |V ′′ /V | ≪ 8π/m 2 P l . If the condition is satisfied in the global supersymmetric limit, 2 it will be violated by the supergravity correction that we have exhibited, for a generic inflaton field and generic choices of W and K.
How can this problem be avoided? One way is to suppose that the inflaton corresponds to an 'angular' as opposed to a 'radial' degree of freedom, so that α |φ α | 2 is fixed during inflation. The only model so far proposed which achieves this is 'natural' inflation [14] , which invokes a sinusoidal inflaton potential generated by instanton effects.
Barring this possibility, inflation can work only if the forms of W and K are such that the contribution to V ′′ /V of the exhibited term is cancelled. Suitable forms have been written down for New Inflation [13] and True Vacuum Chaotic Inflation [15, 16] , but they generally have no independent motivation, and in particular do not emerge from superstrings. Recently, forms for W have been given that make False Vacuum Chaotic Inflation [6] and New Inflation [17] work with the minimal form for K (no extra terms in Eq. (5)), 3 but the minimal form also does not emerge from superstrings. However, general conditions on W and forms for K that allow inflation and do emerge from superstrings have recently been given [6, 8] . The starting point of [8] is the following recipe for ensuring that the potential receives no inflaton-dependent supergravity correction.
Divide the fields φ α into two sets, ϕ i and ψ n , and suppose that there is an R parity ensuring that W is an odd function of the ψ n and K an even function of the ψ n . Suppose that during inflation the ψ n are zero (a natural value since the necessary condition ∂V /∂ψ n = 0 is then guaranteed by the R symmetry). Then the R parity ensures that during inflation W = ∂W/∂ϕ i = 0. Given these conditions, it is easy to show that there are no inflaton dependent corrections to the global supersymmetry potential provided that K is of the form (suppressing subscripts) K = − ln f (ϕ, ϕ) − ψC(χ, χ)ψ + g(χ, χ) + O ψ 2 , ψ 2 .
where the χ j are a subset of the φ i that are constant during inflation (i.e. that do not contain the inflaton), and C mn is a hermitian matrix.
